Summary Data from the Cancer Research Campaign trial for early breast cancer have been used to study the effect of social class and weight on prognosis after primary treatment either by a simple mastectomy plus post-operative radiotherapy or by a simple mastectomy followed by a watch policy. There were 2455 patients for whom both social class could be determined and weight was recorded. These patients presented in clinical stages and 11 and were recruited between June 1970 and April 1975. The cut-off date for the analysis was 31 December 1991. When the survival curves of patients in manual classes were compared with those in non-manual classes, there was a tendency for the latter to do better, but the difference was not statistically significant (P = 0.12). By contrast, there was a highly significant difference (P = 0.002) in survival favouring patients weighing less than or equal to 60 kg compared with those weighing greater than 60 kg. The difference was confined to post-menopausal patients and was still highly significant when included in a multivariate analysis with social class, age, tumour size, clinical stage and tumour grade. The effect of weight was to increase the mortality due to breast cancer rather than other causes.
The effect of social class on overall mortality is well recognized (Blane et al, 1990) , manual workers tending to have higher rates than non-manual. Most studies of the effect of socioeconomic factors on survival after treatment for breast cancer have suggested a similar trend, namely a worse prognosis in lower socioeconomic classes. A recent review by Schrijvers and Mackenbach (1994) of six studies found in four of them a statistically significant increased relative risk (RR) of dying for patients with the lowest socioeconomic status. A paper published subsequent to this review also found a clear gradient by deprivation category, with better survival for women from more affluent areas (Schrijvers et al, 1995) .
There have also been numerous studies on the effect of weight on prognosis in patients treated for breast cancer. Goodwin and Boyd (1990) reviewed 14 such studies before 1990 and identified a modest effect of body size on prognosis (smaller women doing better), the effect being greatest in post-menopausal women and in those with little or no involvement of axillary nodes. Nevertheless, some more recent reports (Ewertz et al, 1991; Gordon et al, 1992; Katoh et al, 1994) have been unable to show convincingly an improvement of prognosis with decreasing weight or some index of obesity.
These studies vary considerably in patient numbers and in whether or not adjustments have been made for other prognostic factors. In addition, their conclusions have often been based on follow-up periods of 5 years or less, so that the considerable number of deaths from breast cancer that occur more than 5 years after first treatment have not always played a part in the analyses.
PATIENTS AND METHODS
The trial, reported by the Cancer Research Campaign Working Party (1980), compared simple mastectomy and radiotherapy (DXT) with simple mastectomy and careful observation, i.e. a 'watch' policy (WP). The protocol specified that patients should be under 70 years of age with no previous history of malignancy and presenting in clinical stages I or II (Manchester, UK). The cutoff date for the present analysis was 31 December 1991 so that the follow-up for some patients extended for more than 20 years. Of the 2800 patients randomised in the trial, there were 345 for whom either social class was not determined or age or weight not recorded, leaving 2455 available for investigation of the effect of social class and weight on prognosis.
Tumour size, nodal status and pathological grade have been shown, not only in this trial , but also in other series , to be important independent prognostic factors for early breast cancer. Tumour size, determined by clinical examination, was recorded in all 2455 patients. As the primary operation was a simple mastectomy, pathological A factor influencing non-breast cancer mortality in this trial after 5 years' follow-up was the choice of initial treatment, patients in the DXT arm having a higher risk of dying from causes other than breast cancer (Haybittle et al, 1989 : Houghton et al, 1994 . Treatment allocation was therefore adjusted for in the analyses.
The six social class categories specified by the OPCS are: (I) professional, etc. occupations; (II) intermediate occupations; (IIIN) non-manual skilled; (IIIM) manual skilled; (IV) partly skilled; (V) unskilled. For the purpose of this study, 1, 11 and IIIN were grouped together as 'non-manual' and were compared with IIIM, IV and V, grouped together as 'manual'. Survival curves were computed and compared using program IL in the BMDP package (BMDP, 1990) . The P-values quoted are those given by the log-rank test. When a relative risk (RR) is given, its 95% confidence limits follow in brackets. Cox multivariate analyses were made using program 2L in the BMDP package and a step-up procedure to identify the important independent prognostic factors. The statistical significance of any factor could be estimated from the ratio (Z) of the coefficient (1) for that factor to its standard error, Z being treated as a normal deviate, i.e. Z > 1.96 corresponding to P < 0.05. Table 1 shows the distribution of the six social class categories of the 2455 patients studied. Forty-eight per cent fell into the nonmanual categories compared with the 38% that would be predicted from the 1971 census (OPCS, 1975) for a general population of the same age distribution and having the same proportion of single women as our study group. This difference is not unexpected as the incidence of breast cancer has been shown to be greater in the better-off social classes (Adami et al, 1990) .
RESULTS
In Table 2 patients in non-manual and manual categories are compared for possible important prognostic factors. The only statistically significant difference is the higher percentage of single women in the non-manual group. The other differences tend to favour the non-manual group, e.g. slightly more patients presenting with smaller tumours in stage I and slightly fewer patients with grade III tumours, but none of these differences is significant. Table 3 shows a similar comparison for patients divided by weight at 60 kg. There are several highly significant differences, i.e. heavier patients tend to be older and more likely to be post-menopausal, to present with larger tumours and yet to be in stage I. There appears to be no correlation between weight and tumour grade. Figure 1 shows the survival curves for the manual and nonmanual groups. Although the non-manual group has fared better apparent in both stages (P = 0.006 in stage I, P = 0.03 in stage II). It is known that obesity affects overall mortality, and some of the increased mortality associated with weight in our series could be related to causes other than breast cancer. A careful study of the causes of death in this series after 5 years' follow-up has already been made and reported (Houghton et al, 1994) . Figure 4A shows the effect of weight upon breast cancer deaths after 5 years in postmenopausal patients. Although there is little difference between the curves for patients weighing 61-70 kg and > 70 kg, there is a progressive increase of mortality with increase in weight from < 50 kg to > 60 kg: (X2 for trend computed for the four curves = 19.3, P < 0.0001). The RR (> 60 kg vs < 60 kg) is 1.68 (95% CI 1.33-2.12, P <0.0001). By contrast, when only deaths from other causes are counted as events ( Figure 4B) Figure 1 is in the sa that found in previous studies, i.e. patients from i tions doing worse, the difference was not statistic nor was it found to be so in any Cox analyses. This our patient population was comparatively homoger presentation, primary treatment and follow-up. A operable early breast cancer which was treatec simple mastectomy, the only variation in primary treatment being the addition or omission of post-operative radiation. However, one of the American studies (Gordon et al, 1992) The information on occupation recorded in our study was often very limited so that some errors in allocation to the six OPCS classes could well have occurred. But the decision whether a patient should be allocated to the manual or non-manual group was often less in doubt than the allocation to a particular social class. The final non-manual -manual ratio in our series is reasonable when compared with that in the general population (Table 1) . On the other hand, it is surprising that we found no relationship between weight and social class (Table 3) as there is evidence from many other studies that there is a strong association between obesity and social class, with the tendency for those in lower social -j classes and, in particular, women of these classes to be more obese 20 (Stunkard and Sorensen, 1993; Carpenter and Bartley, 1994 housing tenure or length of education, have often been used and I , 61-70 kg; may be better for differentiation. We conclude, therefore, that ,60 kg although our results do not provide any convincing evidence that social class affects prognosis, they cannot be taken as a strong argument against such a proposition. The effect of weight on prognosis in our series is quite clear. In post-menopausal patients the risk of dying is increased with ,socioeconomic increased body weight, whereas in pre-and perimenopausal )n-manual catepatients weight had no effect on mortality. The effect in postrognostic factor. menopausal patients was brought about by an increase in deaths .me direction as from breast cancer rather than from other causes. This result is manual occupaconsistent with the review of previous studies by Goodwin and ally significant, Boyd (1990) . The relative risk (> 60 kg vs < 60 kg) of dying from may be because breast cancer after 5 years, derived from a multivariate analysis, neous in clinical for originally post-menopausal patients in our series was 1.59 kll patients had (1.25-2.01), which is similar to the value derived for the effect of I surgically by tumour size (> 2 cm vs c 2 cm), i.e. RR = 1.32 (1.02-1.71).
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The implication of this result is that weight should be included as an independent prognostic factor when comparing the survival outcome of post-menopausal patients treated by different strategies or when deriving prognostic indices for allocating patients to different risk categories. Korn and Simon (1990) point out that many prognostic models are not highly predictive even though the covariates in the model are highly statistically significant. In a group of breast cancer patients followed up for a median time of about 12 years, Schemper (1993) found that tumour grade and lymph node status, generally regarded as two of the most important prognostic factors, only explained 20% of the observed variability in outcome. Additional prognostic factors as a means of improving the prediction of prognosis are therefore desirable, and weight would appear to be an obvious candidate to be investigated in post-menopausal women treated for early breast cancer.
